In this paper, we turn intuitionistic fuzzy information systems into 0-1 formal contexts by using dominance relation. A pair of operators is defined to get the formal concept lattices in the intuitionistic fuzzy information systems. Furthermore, some properties and attribute reduction based on discernibility matrices is investigated.
Introduction
Rough set theory, introduced by Pawlak [1] , has been conceived as a useful mathmatical tool for processing insufficient, incomplete and uncertain information. Dubois and Prade [2] investigated the problem of the fuzzy fication of a rough set and proposed the concept of rough fuzzy set and fuzzy rough set by replacing crisp binary relations with fuzzy relations in the universe.Inspried by their work, the fuzzy rough set theory has been developed to overcome the deficiencies of the traditional rough set theory in several aspects [3] [4] [5] [6] [7] .
Another important mathematical structure to cope with imperfect and imprecise information is called the intuitionistic fuzzy(IF)set initiated by Atanassov [8, 9] . It is the combination of rough set and intuitionistic fuzzy set and it is naturally considered as an extension of Zadeh's fuzzy sets defined by a pair of membership functions. An IF set gives both a membership degree and a non-membership degree. IF sets have been successfully applied in decision analysis, pattern recognition and so on.
Formal concept analysis(FCA),also called the theory of concept lattice,proposed by Wille [10] in 1982, is one of the effective mathematical tools for conceptual date analysis and knowledge processing. FCA is formulated based on the notion of a formal context, which is a binary relation between a set of objects and set of properties or attributes [11] . FCA has been applied to a variety of fields such as data mining, artificial intelligence software engineering ,information retrieval, database management systems, software engineering, knowledge acquisition and other aspects.
Recently, there has been growing interest in knowledge reduction in FCA. For instance, Ganter and Wille proposed a knowledge-reduction method by removing the reducible objects and attributes of a formal context. Wei et al. [12] discussed knowledge reduction in consistent decision formal contexts by defining two partial order relations between the concept lattices. Li et al. [13] presented a heuristic algorithm with polynomial time complexity to search for a minimal reduct of a consistent decision formal context. The purpose of this paper is to combine rough set theory with concept lattice theory. We turn intuitionistic fuzzy information systems into 0-1 formal contexts through dominance relation. A pair of operators is defined to get the formal concept lattices in intuitionistic fuzzy information systems. Furthermore, some properties and attribute reduction based on discernibility matrices is investigated. The rest of this paper is arranged as follows. Section 2 briefly introduces the necessary preliminary of intuitionistic fuzzy information systems and formal concept analysis. In section 3 concept lattices and attributes reduction in intuitionistic fuzzy information systems are given. Finally, we conclude the paper with a summary in section 4. ν are respectively called the degree of membership and the degree of non-membership of the elements x U ∈ to A . Definition 2. An intuitionistic fuzzy information system (IFIS) is a quadruples ( , , , ) I U A V f = , where U is a non-empty and finite set of objects called the universe, A is a non-empty and finite set of conditional attributes, V is the set of all intuitionistic fuzzy values and it is domains of condition attributes, the information functions f is a map from U A 
U A I , where U and A are two finite non-empty sets, elements of U are called objects and elements of A are called attributes. I is a relation between U and A ,which is a subject of the Cartesian product U A × . If ( , ) x a I ∈ , we say that x has the attribute a or the attribute a is proposed by object x .We use numbers 1 and 0 to denote ( , ) x a I ∈ and ( , )
x a I ∉ , respectively.
That's X * is the maximal family of the attributes that all the objects in X have in common and B * is the maximal family of the objects shared by all the attributes in B . Here the set X and B are, respectively, called the extent and the intension of the formal concept ( , ) X B . Proposition 2 . Let ( , , ) U A I be a formal context. For 1 2 , , X X X U ⊆ and 1 2 , , B B B A ⊆ , we have the following conclusions:
(1) 1
are all formal concepts. The set of all formal concepts of a formal context ( , , ) U A I forms a complete lattices called a concept lattice denoted by ( , , ) L U A I .The meet and join of the lattice is given by : ( , , ) L U A I is finer than 1 1 1 ( , , ) U A I , denoted by:
, we call the two concept lattices are isomorphic, and denoted by: . we call D is a reduct set of ( , , ) U A I . Theory 2. Let ( , , ) U A I be a formal context. , D A D ∀ ⊆ ≠ ∅ , then D is a reduct set ⇔ ( , , ) ( , , ).
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Attribute reduction for formal context lattices in intuitionistic fuzzy systems
Discernibility matrix is useful tools in computing all reducts for information tables. In this section, we construct appropriate discernibility matrix to compute all reducts for a formal context in intuitionistic fuzzy systems. ( , ) ( , ) H P H P ， are concepts in a certain context in intuitionistic fuzzy information systems, the partial relation ≤ of the concepts is defined as follows: 1 
, we call the two concept lattices are isomorphic, and denoted by:
Let ( , , ) U U A I × be a formal context in intuitionistic fuzzy information systems.
,
The purpose of attribute reduction in concept lattices is seeking for minimum attribute sets which keep the lattices structure invariant. Through the discernibility matrix, we can get attribute reduct sets of concept lattices. , the following propositions are equivalent:
(1) D is a consistent set;
(2) i j P D P D ∩ ≠ ∩ ;
(3) (( , ),( , )) (2) ⇒ (1) If we can prove that for any ( , ) ( , , )
.Then D is a consistent set. We need prove 
Conclusion
The rough set theory and the concept lattice theory show combination and complement for data analysis. In this paper ,we have combined the two theory, introduced the concept lattice into the intuitionistic fuzzy information system . We have applied the property and structure of concept lattices to deal with the attribute reduction in intuitionistic fuzzy information systems.Furthermore, we have given an associated reduction method in which the discernibility matrix.
